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INTENDED LEARNING OBJECTIVES (ILOs) ©) 


By the end of this lecture the student will be able to: 

1.List the primary function of the respiratory system 

2.Discuss the events “stages” of respiration 

3.Describe the functional structure of the respiratory 
system 

4.List the types of respiration 

5.List the non-respiratory functions of the lungs 


6.Describe the respiratory protective mechanisms 
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RESPIRATION © 


Organs of the Respiratory System 


Respiration “The processes involved in the supply of the 


tissues with O, as well as the elimination of CO, 


The exchange of gases between the atmosphere, lungs, 
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RESPIRATION 
Respiration 


includes two processes 


External Respiration Internal Respiration 
Rat Refers to 
halle the utilization of O , and productio 
the uptake of O , 
and of CO, by cells and 


the gaseous exchanges 
between 
the cells and their fluid medium 


removal of CO, 
from the body as a whole 
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| RESPIRATION B 


The respiratory system 
as 


Respiratory 
functions 


Non- 
respiratory 


Events of Respiration 


1 a- Pulmonary 
ventilation 


“breathing” Inhalation 
and DEN 


1- External 
respiration 


(pulmonary 
respiration) 


“within the lungs” 
diffusion of O, from 
alveolar air into 
pulmonary capillaries 


“uptake of O, and 
ation j 


Events of Barat eee & wd an epee of CO, 
. . “via the bloodstream rom pulmonary 
Respiration ia the ae to the wiaries 1 


“in TE Tee gas 


exchange between the 
tissue cells and their fluid 
medium & the utilization! 
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Events of Respiration © 


aa Gas exchange between 
T the atmosphere and the 


alveoli 
Exchange of O, and CO, 


Alveol 
i 


between air in the alveoli 
and the blood 


Pulmonary 
circulation 


Transport of O, and CO, 


between the lungs and 
the tissues 


Exchange of O, and CO, 


between tissue cells and 
their fluid medium 


Tissu & r? 


es , 
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Events of Respiration 


Atmospheric air: CoO, exhaled 


Po, = 159 mm Hg 
= 
Poco, = 0-3 mm Hg 


©. inhaled 


Alveolar air: 
Po, = 105 mm Hg 
Poo, = 40 mm Hg 


(a) External respiration: 
pulmonary gas 
exchange 


To lungs To left atrium 


Deoxygenated blood: 
Po, = 40 mmHg 
Poco, = 45 mm Hg 


Oxygenated blood: 
Po. = 100 mm Hg 
Poco, = 40 mm Hg 


To right atrium To tissue cells 


(b) Internal respiration: 
systemic gas 
exchange 


Systemic tissue cells: 
Po, = 40 mm Hg 
Poco, = 45 mm Hg 


Figure 23.17 Tortora - PAP 12/e 
Copyright © John Wiley and Sons, Inc. All rights reSe (PR Piology department) 
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L Events of Respiration © 


.espiratory system does not accomplish all 
the steps in respiration 


It is involved with the ventilation and the exchange 
of gases between the alveoli and blood only 


ie rest of the respiratory processes are 
carried out by the circulatory system 


New Five Year Program (Physiology department) 
Cardiopulmonary “Respiration” Mona Gamal 


Phases of Respiration © 


Phases of Respiration 
“two phases” 


= 


2. Expiration 
“During which air 
leaves the lungs 


? 


I.inspiration 
“During which air enters 


the lungs from 


N.B.: During-normal breathing, inspiration 
is an active process and expiration is a 
passive process 
The respiratory cycle is formed of 
nspiration, expiration & expiratory pause 


New Five Year Program (Physiology depaaene) 
di GC 


Rate of Respiration © 


Normal Respiratory Rate at Different 
Age 


* Newborn : 30 to 60 /minute 

° Early childhood : 20 to 40 /minute 
° Late childhood : 15 to 25 /minute 
° Adult : 12 to 16 /minute 
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Respiratory system © 


F< Paranasal sinuses 
Nasal cavity— = ^ 
s 


Nose, 
pharynx, 
Upper Larynx and 
respiratory associated 


Nostrils—~ 
Larynx 
[Trachea ( Windpipe) 


Left primary bronchus 


Right primary bronchus 


if] Alveoli 
Superior lobe foe Bronchi 
; Í | Right „Left \ Superior lobe 
Middle a lung ‘lung ii 
a S ru C u re S } Bronchioles 


Lower Respiratory Tract Upper Respiratory Tract 


Wi i j 


Structurally - ene fan; no 


Diaphragm 


Lower 


respiratory Trachea, 
system bronchi and NOE: 
i lu ngs of right lung KY. 


$ 
wA ' 
Middle lobe 
of right lung “ 
{ 


Inferior lobe 
of right lung 
https://s3-us-west-2.amazonaws.com/courses-images-archive-read-only/wp-content/uploads/sites/403/2015/04/21031646/23 


Superior lobe 
of left lung 
Left main 
(primary) 
bronchus 
Lobar 
(secondary) 
bronchus 
Segmental 
(tertiary) 
bronchus 


Inferior lobe 
of left lun 
Trachea and Bronchial Tree 9 


_ Gross Anatomy- of the’Lungs.jpg 
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RESPIRATION © 


i na Nose, pharynx, larynx, 
System trachea, bronchi, 

bronchioles and 

Conducting zone terminal bronchioles 


dd r 
conducts air to lungs 


Functionall 


Respiratory zone 

“main site of gas exchange” Respiratory bronchioles, 

alveolar ducts, alveolar 
sacs, and alveoli 
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Functional structures of respiratory tract © 
Tracheobronchial tree 


BRANCHING OF 
BRONCHIAL TREE 


Larynx 
Trachea 


ae 


Trachea 
Primary bronchi 


WEBERIN 


Secondary bronchi 


i 


Tertiary bronchi 


yt 


Visceral pleura i 
Bronchioles 


UEF 


Parietal pleura ; 
Terminal bronchioles 


Pleural cavity 
Location of carina 


Right primary 


bronchus Left primary bronchus 


Right secondary Left secondary bronchus 


bronchus 
Left tertiary bronchus 


Right tertiary 
bronchus 


Left bronchiole 


Right bronchiole 


Left terminal bronchiole 


Right terminal 


bronchiole 
Diaphragm 


Anterior view 


Figure 23.07 Tortora - PAP 12/e 
Copyright © John Wiley and Sons, Inc. All rights reserved. 
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Name of branches 


Trachea 


Bronchi 


=e 


y 


= bronchioles 


Respiratory bronchioles 


Respiratory zone 


Alveolar ducts | 


ht © McGraw-Hill Education. All rights reserved 


https://images.slideplayer.com/39/10957225/slides/slide_4.jpg 
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P of branching: 1- -Greatly increase the total 


cross-sectional area 
2- The velocity of air flow declines ?? 
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RESPIRATION © 


Conducting and Respiratory Zones 


Terminal bronchiole 
Respiratory bronchiole 


Smooth 
muscle 


(a) Diagrammatic view of capillary-alveoli relationships 


Copyright © 2010 Pearson Education, Inc. 
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RESPIRATION © 


Group of 
thin walled, 
inflatable grape 
like sacs 


Around , Large 


Consist of 
300 millions | SUTace area 


single layer of 
in number (=70 m?) epithelial cells 
for gas 1 


pe I cells) +../.. 
exchange 
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NESFInNALION 


“Components of Alveolus” 


Monocyte 


Reticular fiber 


Elastic fiber 


Type Il alveolar 
(septal) cell 


Respiratory 
membrane 


Red blood cell 


Type | alveolar 


cell 
Capillary endothelium 

Alveolar Capillary basement 

macrophage membrane 
Epithelial basement 
membrane 

Red blood cell Type | alveolar 

in pulmonary cell 

capillary Interstitial space 

Alveolar fluid with surfactant 
(a) Section through an alveolus showing its cellular components (b) Details of respiratory membrane 


Figure 23.11ab Tortora - PAP 12/e 
Copyright © John Wiley and Sons, Inc. All rights reserved. 
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RESPIRATION 


Alveolar cells 


The major cells 
which comprise the 
alveolar wall 
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ther specialized 
cells 


— amal 


Secrete surfactant 
which reduces 
alveolar surface 

tension 
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Respiratory membrane © 


Alveolar capillary 
 Interfac CS Respiratory Membrane (Air-Blood Barrier) 


Alveolar fluid lining Surfactant Squamous epithelial 

erences with pulmonary surfactant secreting cell | cell of alveolar wall Red blood ca 
pe Il alveolar Fen ee : a 
Typelalveolarcell \ que 


Interstitial fluid 


nucleus 


Respiratory- Alveolar epithelium — 
membrane 
Fused basement —— 


membranes 


GX Ainoita: Tiamana kamny 


Alveoli (gas filled) -Red blood cell © \— Alveolar pores Capillary endothelium — 
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Structure of the respiratory membrane © 


Simple squamous 
epithelium of alveolus 
Alveolar basement 
membrane 


Respirator 
y p 
membrane Capillary basement 
membrane 


Simple squamous 
epithelium of capillary 


Oxygen & carbon dioxide can Very thin - only 0.5 pm thick to allow 
rapid diffusion of gases 


easily diffuse across this membrane 
why?????? 
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Lungs © 


Highly elastic 
and distensible 


Occupy 
most of the 
chest cavity 


Each lung is 
supplied by one 
of the bronchi 


Each lung is 
divided into 
several lobes 


New Five Year Program (Physiology department) 23 
Cardiopulmonary “Respiration” Mona 


Camal 


Non respiratory functions of the respiratory system © 


aintenance “Regulatio 
of 
Acid-base balance 


Non-respiratory 


functions / — 


Body temperature 


»calization or phonatio1. 


Regulation 
of 
Water balance 


Prevention of dust particle 
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Non respiratory functions of the respiratory system ©) 


Defense mechanism Anticoagulant functio 


Other 


j \ Metabolic 
een _Non-respiratory | & 
N functions : 
Humidification aa o 
unctions 


Help “T” 
enous return & lymph 
(respiratory pump) 
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Respiratory protective reflexes © 


Sneezing reflex Cough reflex 


Definition 
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Respiratory protective reflexes © 


Sneezing reflex Cough reflex 


Summary © 
Renan Structur Function Normal 
Soe E> 22? EA Types E Æ Events E Æ Phases $3 al [> al ® respirato 
on division division ry rate 


Respiratory functions a hapa ory 


mai Sneezing 
Cough 
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Lecture Quiz © 


Q.1 Which of the following is false about the conducting 
zones of the lungs? 
a) It defends against microbes b) It warms and moistens 
the air 

c) It has a role in gas exchange 


Q.2 The sequence of events involved in the exchange of O, 
and CO, between the lung and the environment is known 


(a) internal respiration (b) external respiration (c) 
ventilation 
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Lecture Quiz © 


Q.1 Which of the following is false about the conducting 
zones of the lungs? 
a) It defends against microbes b) It warms and moistens 
the air 

c) It has a role in gas exchange 


Q.2 The sequence of events involved in the exchange of O, 
and CO, between the lung and the environment is known 


(a) internal respiration (b) external respiration (c) 
ventilation 
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SUGGESTED TEXTBOOKS ©) 


1. Ganong’s “Review of Medical Physiology”, 25% 
edition, section VI from page 621 to 623 & page 662 
2. Guyton and Hall “Textbook of Medical Physiology”, 


11“ edition, chapter 37, from page 478 to 482 & page 


496 
) age 
ag ~ 


3.. sembulingam “Essentials. of. Medical Phasil th 


